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mHealth video gaming for human papillomavirus vaccination
among college men—qualitative inquiry for development
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Background: Human papillomavirus (HPV) is the most common sexually transmitted infection in the
United States. Persistent infection with HPV can cause various cancers; however, HPV vaccination can
prevent infections associated with high risk, cancerous strains of the virus. As it relates to HPV, college age
men have been identified as one of the catch-up vaccination groups. Among college age men, gaming is an
extremely popular extracurricular activity. Further, video games have emerged as a popular public health
intervention tool. Therefore, this study aims to collect qualitative data on how to develop, implement and
evaluate the effectiveness of a gaming intervention to increase HPV risk perceptions, improve self-efficacy
and increase intention to receive the HPV vaccine among male college students (18–26 years old).
Methods: Four focus group sessions ranging from eight to ten individuals were conducted among male
college students from one large research-intensive university in the South. Using grounded theory, data from
focus group interviews were coded using NVivo software to identify emergent themes.
Results: Participants emphasized that although customization was not viewed as important by college aged
males, the ability to tailor in game experiences or experience different things each time they played (creative
freedom) was more important. They encouraged that the digital game be created on a mobile platform,
incorporate health messages, and be informative to reach their population. Furthermore, they suggested
innovative way to disseminate the game, which included having health department/health care providers
prescribe the game to patients as an end of clinical interaction strategy.
Conclusions: College age men, are natural avid gamers, enjoy game play, and can engage in learning
online or offline. While platform preference varies among gamer type, college age men in our study
emphasized that mobile based gaming is the most advantageous way to increase knowledge/awareness and
encourage positive in game behavior which can impact out of game behaviors such as vaccination. Because
of the level of access and natural disposition of mHealth technology seen as an “extension of the self”, games
for health developers should consider the mobile platform as the ideal for the target demographic.
Keywords: Human papillomavirus (HPV); vaccination; mHealth; college-age men; gaming
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Introduction
Over the past few decades there have been promising
progress concerning human papillomavirus (HPV)
vaccination (1,2). While recent emphasis has primarily
focused on vaccinating adolescents prior to sexual activity
onset, previous vaccination recommendations varied. There
were distinct differences concerning vaccination uptake for
men and women and priority groups were also segmented
by age. When HPV vaccination recommendations were first
adopted in 2009, priority groups identified only included
women aged 15 to 26, men up to 21 years, and men ages
22–26 if they identify as a man who has sex with men
(MSM) (3). Since then vaccination recommendations have
been expanded for all persons through age 26 years old
with 2- or 3-dose series dosing depending on age at initial
vaccination or condition (4). Therefore, college-age males
have been constituted as a catch-up vaccination group (5).
To remedy the low uptake of HPV vaccination among
males, several studies have been conducted. They have
explored college male knowledge and perceived risk (6),
vaccine patterns and perceptions (7), challenges (8) vaccine
intentions and behaviors (9) stigma (10) and even racial
and ethnic differences (11). Even more recently, research
has also been extended towards understanding influencers
towards HPV vaccine uptake (12), use of health behavior
theory towards intervention development (8,13-16) and the
use of some technological advances to improve vaccination
rates such as electronic medical record alerts, social
media messaging, web-based interventions and mHealth
based vaccine reminders (17-19). However, many of the
communication technology-based approaches have and
continue to focus on females and adolescents (20) indicating
a need for more efforts focused on college age men.
Within the public health realm, opportunities to utilize
information communication technologies (ICTs) like digital
gaming as a behavior change tool are evident. Digital
gaming as a public health intervention shows great promise
due to the increased gaming behaviors of young adults
(women and men). Generally speaking, research indicates
that males prefer racing, sports, fighting, survival, action,
and collection games whereas females prefer life simulation,
dancing, singing, sports, puzzle/strategy and racing games

© mHealth. All rights reserved.

to name a few (21). However, the genre of games played
can evolve as age differences emerge (22). Gaming has
been used in other public health interventions, focusing on
topics such as physical activity/exercise, diabetes prevention
and management, smoking prevention, anxiety/depression
and broadly sexual health (23-25). While there have been
some game-based interventions developed in the area of
vaccinations (26). very few games have explored digital
gaming specifically for HPV vaccination (27-29). Of the
HPV games developed, one focuses on adolescents as a
target population group, and the other explores implications
of modifying an existing vaccination game to test the effects
of avatar customization on HPV vaccine outcomes (29,30).
Among the two that were developed and tested in the
Unites States, none focused on tailoring video games for
college men.
College-age men play video games at significant levels.
Not only do they engage in game play but receive feedback
through mechanics such as health messages (31). College
age men are a population demographic that historically
have been gamers. Because of this coupled with game
play behaviors, men immerse themselves and take on the
attributes of the characters they play. This can impact not
only their gaming behaviors but real-world behaviors as
well. They see the video game as a form of entertainment
and fun, but also as an environment to socially interact
with others as well as experience things within the video
game that they may never be confident to engage in real
life. Video games are a form of education entertainment,
influencing health knowledge, attitudes and behaviors while
also serving as a form of entertainment. Because they do not
detract from the enjoyment of using this health education
channel, they are the optimal platform for an HPV
intervention or program (32).
There are many benefits of using gaming-based
interventions for college age men. According to psychology
research, gaming among men promotes cognitive skill
development, faster and more accurate attention allocation,
enhanced mental rotation abilities, problem solving
and neural processing (33). Engaging in game play also
encourages intrinsic motivations and therefore realworld motivations and behavior change (34). Therefore,
when designing a vaccination-based game specific gaming
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mechanics should be taken into consideration. Current
research identifies role playing, rewards and simulations
as common mechanics that contribute to favorable study
outcomes. In a recent systematic review, it was identified
that in all of the vaccination-based video games studies
published between 2013 and 2019, role play and rewards
was an evident characteristic among all. Four (n=4) of the
seven (n=7) studies indicated that favorable outcomes such
as positive attitude and intention to get vaccinated increased
and three (n=3) studies reported increased knowledge and
literacy (24).
Digital gaming technology as an HPV vaccination
programmatic tool can be influential among college age
men. Furthermore, we believe that the formative data
collected can be guiding tool towards app development for
uptake. Therefore, the research questions that guided this
exploratory qualitative study included:
(I) “How should a digital game be designed for male
college students on HPV and the HPV vaccine?”
(II) “How should a digital game be implemented
for male college students on HPV and the HPV
vaccine?”
(III) “How should a digital game be evaluated for male
college students on HPV and the HPV vaccine?”
We present the following article in accordance with the
Standards for Reporting Qualitative Research (SRQR)
reporting checklist (available at https://mhealth.amegroups.
com/article/view/10.21037/mhealth-21-29/rc).
Methods
Focus group interviews were conducted with a convenience
sample of college-age men at one large research-intensive
university in the south. To be included in the study,
individuals had to meet the following inclusion criteria:
cisgender male, between the ages of 18–26 years old, full time
students and non-recipients of the HPV vaccine. Additionally,
because previous vaccination recommendations extend for
males up until the age of 26 if they have a compromised
immune system or identify as MSM, the inclusion criteria
were set to obtain data from college males up to the age of
26. Recruitment was conducted via informational study fliers
throughout the campus and blasts on departmental email listserves. All departmental list serve administrators throughout
the University were contacted and agreed to distribute study
information. The study flier included information relevant
to the inclusion criteria, compensation information, days,
dates and times focus group sessions would be held, as well

© mHealth. All rights reserved.

Page 3 of 13

as contact information for the Principal Investigator so that
they could reserve their spot and confirm participation.
The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). Approval
for this study was granted through the University of
Florida Institutional Review Board 2 (No. 2015-U1488). All students completed an informed consent prior
to participating in a focus group session. Focus group
participation was voluntary and participants received
compensation for participating. Because researchers were
more interested in gaming behavior insights, a demographic
survey was not used to collect demographic data on focus
group participants. Focus groups were conducted by asking
open-ended qualitative questions by trained research team
members. Questions were developed to college information
on how an HPV vaccination digital game should be
designed, developed, and evaluated for college-age males.
The Focus Group Protocol was developed by the study’s
principal investigator and lead author and implemented
in all sessions (see Figure 1). The protocol was guided by
recommendations and suggestions elicited in conversations
with subject matter experts in a previous study (not
published). The questions that were asked of focus group
participants solicited information on (I) current knowledge
of HPV and the HPV vaccine; (II) video game preferences
and usage trends; (III) openness/willingness to playing
games for health; (IV) video game character customization
beliefs and practices; and (V) what features or characteristics
should be included in a video game designed for college-age
men on HPV.
The interview guide protocol was piloted with a
convenience sample of college age men (n=5) prior to
the first focus group session to ensure comprehension
and clarity of questions and optimal response elicitation.
The pilot session was conducted as a focus group session.
Participants were able to provide feedback to the interview
guide through in-depth interviews. Based upon feedback
provided changes were made prior to full implementation
of data collection activities. Four focus group sessions
were conducted with recruitment goals of six to eight
students total participating in each focus group session.
A convenience sample of college men were recruited to
participate in the focus group sessions. While familiarity
with video games were not formally and quantitively
assessed, all participants were vocal prior to and during
the focus group sessions about their gaming behaviors
and experiences. All participants indicated that they were
gamers, with great variation in mobile, computer and
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Moderator: Thank you so much for coming here today. My name is ______________ and I am here to facilitate this focus group. The reason I invited you to
participate is to collect information about explore how a digital game should be designed, implemented and evaluated on the topic of HPV for male college
students. We would like learn from conversations with a few of you about your own ideas on how this should be done. This session will last approximately
60–90 minutes and will tape recorded so that no bit of information is missed. Two research assistants will also be note taking during this session to capture
your ideas. Tape recordings will not be heard by anybody other than the research team and your responses will be kept confidential. The findings will only be
released in the form of general topics with no identifiable personal information. Do I have your permission to record our discussion?
(After permission is granted moderator will move on to focus group questions).
Icebreaker–If you could be one video game character, who would you be and why?
What do you know or don’t know about the HPV virus? What do you know or don’t know about the HPV vaccine?
What are the preconceived notions about the HPV vaccine among college aged men?
Do you play video games? What type of games do you play?
a. Follow-up: What characteristics of these games do you like the most?
5. On what platforms do you traditionally play video games?
a. Follow-up: Which platforms are your most preferred? Why?
6. What aspects of the games that you play do you enjoy the most? Please be as detailed as possible.
7. How do you feel about playing a game for health? (If they don’t know what a game for health is, moderator will define for the focus group participants).
8. How do you feel about playing a game on HPV and the HPV vaccine?
a. Follow-up: What are the benefits/challenges of using games for your generation related to this topic?
9. Do you play games where you are able to customize your characters?
a. Follow-up: How are you able to do so? How does it affect your game play?
b. Follow-up: What aspects of character customization do you enjoy the most?
c. Follow-up: When designing a character what aspects are most important to you? Why?
10. What features or characteristics should be included on a game for college age men on the HPV vaccine?
11. Is there anything else that you would like to add?
1.
2.
3.
4.

Closing: Thank you for taking the time out of your busy schedules to participate in this focus group session. All feedback that was provided will help us
greatly in developing and designing a digital game on HPV and the HPV vaccine for college age males. We hope you have a great remainder of your day!

Figure 1 Focus group facilitation protocol and interview guide. HPV, human papillomavirus.

console gaming. This was confirmed with the depth and
variety of information provided during conversation with
the sample.
The focus groups were conducted until saturation of ideas
was gathered. In total twenty-five participants participated
in the focus group sessions which averaged 1.5 to 2 hours in
length. Each session was moderated by different team member
and to ensure that no ideas were missed, each session was
audiotaped for transcription. To ensure consistency among
moderators and note-takers, each researcher moderating
the focus group sessions was trained and provided with a
focus group protocol. During each session, one facilitator
moderated the focus group session with one other individual
assisting with note-taking. Refreshments were provided, and
participants were compensated with a $10 Visa debit card for
the feedback provided during the focus group session.
Interview transcripts were transcribed by the research
staff. Using the focus group protocol as a guide, a codebook
was developed for thematic coding. After transcription,
interview transcripts were input and coded using NVivo 10
software to identify emergent themes. To establish inter-
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rater reliability of emergent codes, three independent
researchers independently coded each transcript and meet
to discuss the codes identified until 100% agreement was
achieved. The codebook assisted in the identification of
emergent themes relevant to HPV game development
for college-age men. Differences were discussed until a
consensus on the coding scheme. Grounded theory was
used to develop a codebook for thematic coding and data
analysis (35). This coding scheme assisted researchers
with identifying emergent frames or themes relevant for
HPV game development for college-age men. Results
were condensed and organized based upon major themes
and subthemes with accompanying quotes provided. Each
theme or subtheme was organized in a table format, relative
to the research question it addressed (see Table 1).
Results
Game design & development
While there was no demographic data collected on gaming
study participants, all focus group participants indicated that
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Table 1 Notable quotes on game design and development, implementation & evaluation
Research
question
RQ1

Theme

Sub-theme

Attractive characteristics
and features of the
current video games
played

Action based excitement or “Its action based, it’s exciting. Um and the role-playing games, um
intensity of the game
yeah just that creative freedom and not being tied down to play a
game in one specific way. If everyone at this table were to play the
same game it would be unlikely that we would all play it the same
way. I like that freedom. Usually it’s like an open world sandbox
thing where you can just go and draw even when it has no purpose
to the game.” (FG1, M1)

Character customization

Notable quotes

Online vs. offline

“I can add to that. For like the context again, if I am playing offline
solo play, like there are certain settings and you can play god
levels, do whatever you want, and maybe you have magic and
the magic doesn’t drain when you use your magic, so you have
unlimited magic power. But if I’m online everybody is at the same
level because if I want to play against you competitively, then I want
to beat you purely on skill and have that appearance like I can beat
you. That’s the feel for online play so it’s different for me.” (FG2, M6)

Creative freedom—ability
to modify

“It’s a role-playing game and it has like 100s of paths you can take
so no one plays the same game at all, even if you play it the same
exact way and go for the same missions, you will run into things
that are completely different, like you may see a bear one time and
none the other.” (FG2, M2)

Doesn’t matter much

I’m pretty indifferent; it doesn’t make that much of a difference. If
we were playing a sports tag game, I could be my own character,
put more emphasis on being able to dunk. Otherwise, I’m pretty
indifferent. (FG3, M4)

Dependent on context
playing in

“It really depends on the context on which you are playing in, like
because if you are playing offline solo play, my customization
doesn’t really matter to me, but if I was playing online like Halo or
like first person shooter you know like where you get armor and
stuff that shows that I’m a bad ass, I’m going to wear the badass
armor but that’s where the customization changes that its shows
more of like my prestige.” (FG2, M2)

Skill based customization
(special)

“The customization down to the cheekbone is placed on your face
is, if its high or low, and like even, practically everything can be
adjusted at some point. Um, I personally don’t, so my roommate
is notoriously known for creating the character like he is in real
life. And that’s because he wants to be able to see himself on the
screen and say look at the dragon I just killed. But for me it’s like
you know, I’m going to be the lizard guy because he can breathe
underwater and that’s kind of col. I’m now under water wasting time
and he’s off killing dragons. Like he’s really placed himself there and
for me it’s like let’s take a look at the fantasy experience. Eventually
sure, I will like place myself in there, but I don’t know. There are
certain people, I don’t know, who are just there to play different
things and people like him who want to be immersed.” (FG4, M1)

Table 1 (continued)
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Table 1 (continued)
Research
question

Theme

Sub-theme

Notable quotes

RQ1

Messages to be included

Breaks down HPV into
simplest terms

“I think everything you said hot my attention but, you know, if I am
not an educated, male – college male – maybe I don’t know what a
STD is. So even breaking it down like HPV is a STD.” (FG3, M6)

Relevant

“I think the information we present and the game would have to be
very accurate and very self – explanatory, you know if I ‘m playing
a game and this pop up and I don’t really get it, then therefore this
information that I might not gain from it may be a barrier for me
getting that knowledge.” (FG4, M3)

Short, brief and subtle
messages

“People generally don’t want to know about HPV. Ignorant is bliss.
I also think that with HPV, create a game where you go around
preventing the HPV virus instead of spreading it so you’ll have
to change the narrative. Highly commanding objective. College
man doesn’t like getting told what to do; it needs to be a subtle
message.” (FG2, M2)

Inclusion of characters

“I think it would have to be sort of like low key and hidden behind
different things. Like, imagine if it was like the main character had
HPV and he has to go back in time to figure out how he got... I
mean, this is just a basic example, like if you put different layers on
it. So, it’s not just like you’re an HPV like virus cell traveling through
the body. But if you put it behind different layers.” (FG1, M6)

Addition features or
characteristics to
consider

A good storyline or
narrative

Platform used to play
video games (consoles)

Informative

“I think something very informative for people who do not know
what HPV is; something very interactive, not just flip pages but a
character with the disease and then this happens. Even if I spend
15 minutes, I’m 60 percent more educated.” (FG3, M5)

Benefit—the culture of
gaming

“Okay, so maybe like the culture of gaming itself is just built on
playing on those consoles and any deviation doesn’t feel like you’re
really playing.” (FG1, M4)

Challenge—modifications
resulting in banned
accounts

“A lot of the stuff, the modifications that be done on the consoles
can actually get your account banned. So, you won’t be able to do
anything.” (FG4, M1)

Platform used to play
Benefit—middle ground for “Yeah, I would say that a computer game would be a good middle
video games (computers) all player types
ground for console gamers and the mobile app games, but only if
it was like a simple game. That way you know, I don’t want to say
everyone, but almost everyone, um especially for like the college
age group has a laptop or computer that they have access to.”
(FG2, M2)
Challenge—more
expensive to play

“It depends, like depending on how data intensive the game is,
the biggest barrier would be the price on PCs would be typically
more expensive. Not typically, they are more expensive if you want
to play at that highest level. You know, a console you’re looking at
3-4—maybe, PC over a 1000.” (FG1, M1)

Table 1 (continued)

© mHealth. All rights reserved.

mHealth 2022;8:22 | https://dx.doi.org/10.21037/mhealth-21-29

MHealth, 2022

Page 7 of 13

Table 1 (continued)
Research
question
RQ1

Theme

Sub-theme

Platform used to
Benefit—access
play video games
(smartphone/mobile App)

Notable quotes
“Yeah, I was going to say I think the... major benefit of having a
phone game compared to like a computer game or a control game
is like everyone has a phone so everyone can play your game is
that’s what you’re making it for. But, like what everybody else said
like it definitely depends on the type of game that you’re trying to
make because it has to translate to that, you know, platform in a
way that like makes It fun…” (FG2, M6)

Challenge—translation of
“I think it will get better like really quickly cause they always like
regular games is still limited just like really push ahead like every year, it’s like two steps ahead
in terms of technology. But I think that challenges… umm, phones
can’t really handle that much data so it came to like we like playing
games that go on forever that like you can unlock a bunch of things
and like he said it’s like the freedom types of games like Assassin’s
Creed. Like phones would never be able to handle that cause that’ll
like use up like more data on your phone.” (FG2, M3)
RQ2

Sentiments towards
Wouldn’t seek it outright
playing a game for health (not first choice)

“I think it would be more of like a novelty more than anything else
like you might be like “oh, like there’s a game about HPV let me
check it out but it’s not going to be, like you’re not going to be
telling your friends like it’s such a fun game, you should play it.”
(FG4, M5)

Wouldn’t play in leisure
time

“If as a college student I wanted to play something, I would not
go for a health-related game, um but at the same time I did virtual
school in high school and um when I did, I enjoyed playing the
games more than I enjoyed reading the lectures. Um so if it was
something that was, you know, if it was something that was
a substitute for the lectures then yeah I would do it, but if it’s
something that I’m doing in my leisure time, no.” (FG1, M4)

Integrate or embed HPV
messages into games
already played

“So, if you put something like the HPV, something that has a real
word backing something there, a lot of the people would be like
oh yeah, Wow… this is actually something real. That could actually
happen. So, I think people would pick up on that a lot and if it was
embedded inside a game.” (FG1, M2)

Game + curriculum

“But would I rather play a health-related game or a health-related
lecture, you know on PowerPoint? I would much rather play the
health-related game. I think if we are trying to increase knowledge,
it’s a more effective way than just lecturing, but yeah sitting and
playing a game would be my first choice.” (FG3, M4)

Packaging of the game is
important (message, mode
of delivery and marketing)

“I can see this getting, being given out in the health department.
Like you said, in the reactive piece. So, if you have this, this app will
help you learn more about it.” (FG2, M1)
“And building off his idea, you know, at health departments or
any kind of primary care visit, maybe the type of game would be
effective for like practitioners or umm providers to give kids.”
(FG1, M2)

Table 1 (continued)
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Table 1 (continued)
Research
question
RQ3

Theme

Sub-theme

Notable quotes

Knowledge or
preconceived notion of
the HPV virus

None or very little
knowledge

“I think one thing to consider is you asked about preconceived
notions and besides it not applying to me, I couldn’t think of any.
And I think the biggest thing is ignorance. So, like really working
with people from ground zero in terms of this virus.” (FG1, M5)

More of an issue in women “Again, I think it’s just because you hear a lot about how it can
disrupt and how bad it is for a female but you don’t really hear
about what some of the negative effects of HPV is for males. And
actually, I don’t know of any. Not that there aren’t any.” (FG1, M5)
Not an issue or not on
radar

Knowledge or
preconceived notion of
the HPV vaccine

Impact of character
customization

“Yeah similar theme, uh. I don’t know much about it. I actually didn’t
even know men could get it until last week so, yeah. It’s never
been brought up as an issue to me, um by my doctor, my parents,
anyone. Um, yeah, so it’s never really been on my radar.” (FG4, M3)

Required for women, not
“I thought that most girls were practically required to get it. Um and
needed or required for men I think it was only recommended for guys. If we even talked about,
we offered it to guys if they wanted, with all of us not really knowing
what was going on. Like why would we go get a shot so.”
(FG3, M1)
Didn’t know it existed for
men

“Um I think before hearing your defense, I didn’t really know what
there was like oh get a vaccination for HPV. That was like totally
new and different for me, like I didn’t even know that was a thing
really, yeah.” (FG1, M1)

If women get the vaccine,
then men are covered

“Um, I don’t know, it’s not really in my case, but it’s possible that
a preconceived notion that may have is that by women getting the
vaccination, it kind of covers them too.” (FG2, M4)

Simulation of real-world
experiences

“Visualize the game to play better in real life; I always thought it
would be cool like creating an investigative game where you figure
out the cure to a disease and that could mimic the real world. Does
that make sense? I would say I do play better and would make me
play more.” (FG3, M3)

Influences game play and
gaming behavior
Increased self-efficacy

“Um, it depends on what you’re doing. Hopefully, it doesn’t inspire
anyone to go out and shooting. If you play a football game, it makes
you want to play in real life. More likely to play in real life; increases
your belief that you can succeed in the role you’re playing in the
real world.” (FG3, M2)

Increased engagement &
interaction

“If there’s an option to customize, then yes. Scanning yourself into
the game so that you’re in the game and out there playing. That was
pretty cool. Made me want to play the game. It looks like you’re out
there playing.” (FG4, M1)

RQ, research question; STD, sexually transmitted disease; HPV, human papillomavirus.

they were gamers and engaged in game play on a variety of
platform channels. This proved to be beneficial in soliciting
feedback and understanding of how to developed a tailored
and appropriate game relevant to men. When asked about
game design and development, there were several factors
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that were discussed among the participants. Since a large
percentage of the participants identified as gamers, they felt
as though a game that was more role playing in nature, and
had the same level of action experienced in similar games
played would appeal most to college age men. Creative
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freedom was also emphasized in conversation. Creative
freedom for a digital game, can be explored in several ways.
This included skill customization and the use of a sandbox
(having each player experience something different when
playing the game.
“… just that creative freedom and not being tied down to play
a game in one specific way. If everyone at this table were to play
the same game it would be unlikely that we would all play it the
same way. I like that freedom. Usually it’s like an open world
sandbox thing where you can just go and draw even when it has
no purpose to the game” (FG1, M1).
While avatar customization was brought up, it was
emphasized that this type of customization and its effect
would be heavily influenced by the type of game itself.
While some games commonly played by men, such as Halo
and Call of Duty would not be a natural fit, if designed
contextually to be an online simulation game, then the
use of an avatar may be more appropriate. Additionally,
participants felt as though besides being relevant to their
population, the game should be informative, include subtle
messaging and include a strong storyline. Nearly one third
of our participants reported in conversation with focus
group facilitators having seen health messages before and
during game play; and were open to receiving messages in
the future. By incorporating these components, college age
men felt as though the game could be more impactful at
increasing awareness of the HPV virus and HPV vaccine.
This is exemplified below:
“I think something very informative for people who do not
know what HPV is; something very interactive, not just flip pages
but a character with the disease and then this happens. Even if I
spend 15 minutes, I’m 60 percent more educated.” (FG3, M5).
Besides the characteristics, gaming platform was also
deemed important. While there were many advantages
and disadvantages of each mentioned, ultimately our
participants highlighted mobile app-based games as optimal
platform due to its increased access and use among the
population. They also discussed the ease of play and ease of
dissemination but acknowledged that sometimes traditional
computer and platform only games do not translate as easily
into a mobile format (see Table 1).
Implementation
Besides mobile apps being an optimal channel for game
dissemination and uptake, the participants also offered up
several ways to actually get college age men to play the
HPV vaccine game. While they acknowledged that they

© mHealth. All rights reserved.

Page 9 of 13

would not automatically pick up an HPV game just to play
naturally, they offered up many options to consider. This
included integrating HPV messaging into already existing
popular video games that men already play or creating a
game that could be used in conjunction with a health course
curriculum. The game could be associated as an assignment
and would ensure that the men enrolled would play. A
third option also included health care providers/health
departments prescribing the game for patients.
“And building off his idea, you know, at health departments
or any kind of primary care visit, maybe the type of game would
be effective for like practitioners or umm providers to give kids.”
(FG1, M2).
Evaluation
Participants gave great insight on how to categorize a
digital game as being successful and effective among their
peers for HPV vaccine uptake. Because several participants
had very to no knowledge about the HPV virus and vaccine,
they felt as though measuring knowledge outcomes would
be important. In particular, themes such as “Not an issue/not
on radar” and “If women get the vaccine then men are covered”
emerged. Conversations further highlighted the issue of the
HPV vaccine being framed as a woman’s issue impacting
the general awareness among men. This is exemplified in
the quotes below:
“That it’s not as pertinent to men as it is to women. Being
framed as a sexual promiscuous lifestyle. Because it is more
frequently covered as causative to cervical cancer, it’s not as
noticed.” (FG2, M5).
“… Several different like strains of the HPV and that the
vaccination doesn’t cover all of them but I think it covers like
the most prominent ones or the most prevalent ones I guess. Um
but same thing, as he said, you know I knew that it could cause
cervical cancer, and like I said before it just really wasn’t on my
radar because I don’t have a cervix.” (FG3, M4).
In a digital game, besides knowledge it was important to
assess other aspects of impact. These included (I) increased
self-efficacy of the player (increased confidence of the player
during game play to prevent spread of HPV and receive
the vaccine in the game); (II) increased engagement and
interaction with the game itself; and (III) game to real world
behavior change (i.e., HPV vaccine initiation and completion
with a healthcare provider or health agency). Participants
thought the only way to increase the impact would be
through the use of simulated real-world experiences,
especially for a game centered on HPV (see Table 1).
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Conclusions
There was a great wealth of data collected from this
qualitative study, as focus group participants provided insight
concerning game mechanics, design and implementation.
They suggested rather than developing an HPV-specific
game, that researchers should consider embedding messages
into popular games already played or developing a game
to be used as part of a course curriculum. Although there
were many benefits and challenges associated with each
platform type, college-age men in our study indicated that
they preferred towards the use of a mobile app or some type
of downloadable technology for an HPV game. Computer
games were seen as a middle ground platform (easy to pick
up and play for all types of gamers) however, the extensive
opportunities that existed for the downloadable technology
emerged to be the key advantage for use among collegeage men. With the continual advances in technology and
particularly mobile phones, a gaming intervention can
be tailored to the specific preferences of the user; and
emphasized that the ability to tailor in-game experiences or
experience different things each time they played (creative
freedom) was also important. This tailoring can personalize
the experience for the users while addressing cultural factors
that can be influential on sexual health outcomes (36).
Based on a consumer research theory premise called the
“extension of the self” (37) many college students also view
the mobile phone as an extension of themselves due to their
increased utilization of the object and their perceived control
and power over it. Because the possession of a mobile phone
can assist in the reflection of one’s identity a mobile game
can have immense saliency and effect on HPV vaccine
uptake among college-age men. Focus group participants
also highlighted that the game should be role-playing in
nature to capture the attention of the targeted audience.
According to Prensky (38), when intending to change or
alter behaviors, digital games should be role-playing in
nature and integrate learning activities that incorporate
imitation, feedback, coaching, and practice. A mobile based
HPV game or HPV messages imbedded in games played can
have immense benefits for encouraging not only vaccination
behaviors among men, but other behaviors relative to their
overall health. This is increasingly promising as research
literature has highlighted that men use less preventative
health care services and generally do not seek treatment
when experiencing health issues (39). These negative
behaviors, are even more extended to those who identify
with the sexual and gender minority (LGBTQ+) population
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group (40).
Although mobile app or mobile technology games were
seen as most favorable among players, many of our focus
group participants were not convinced that college age
men would intentional play a game centered about the
HPV. Participants communicated that there should be
some incentive or motivation attached to encourage initial
engagement and interaction.
Primary care providers are cited as one of the most
influential factors impacting vaccine imitation and completion
among adolescent and young adult populations (41).
However, there can be many disparities with the
implementation of practice standards including the strength
and quality of the provider recommendation, where it is
emphasized as a cancer prevention strategy or linked to
sexual health, the use of reminder systems or technology, the
nurse/clinical staff interaction, same day vaccine initiation
practices and educational tools used to supplement provider
recommendation (42,43). When patients go to healthcare
providers to seek care, they are often provided a variety
of patient education tools which can include brochures
and handouts, fact sheets, videos, posters, infographics
and websites (44,45). This may not resonate with younger
populations, therefore increasing the opportunity for the
provider to “prescribe” the video gaming so that they can
learn more after leaving or as they are waiting to be seen by a
healthcare provider. The prescription of mHealth HPV game
by healthcare providers could provide dual opportunities
for motivation for game play and improving health system
improvement, specifically related to HPV vaccination. This
innovative strategy also has additional benefits. Not only
does it decrease the uncomfortableness and uncertainty of
healthcare providers addressing or communicating with
males about HPV but it also allows for males to seek further
health information in a gaming format privately about
something that can be seen as a stigmatizing topic. Overall
this strategy will increase current missed opportunities for
knowledge gain/education increase by the target population
relative to an important issue. As gaming literature supports,
“Opportunities exist through simulation and Internet-based
training modules to advance clinical competence in knowledge
acquisition, patient education, and processes, such as prescription
guideline adherence to address the opioid crisis and other urgent
health concerns” (46). By optimizing the patient educational
experience as a “play as you wait” option, it would encourage
game play of the mobile HPV game since participants in our
study identified that young men may not naturally pick up
and play an HPV vaccination game outright.
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A digital health game designed for HPV vaccination
uptake among college age men should match in the game
mechanics similar to off the shelf games already played
by college age men. There should be a balance of content
and design. In addition to the excitement, graphics and
technological appeal, an HPV digital game should focus
on HPV knowledge gains, and address the pre-conceived
notions surrounding the HPV vaccine and virus. Messages
of the game should be brief and highly relevant but subtle
enough to be informative. Additionally, the HPV game
should include characters involved in some type of storyline
or narrative and allow for interaction. Overall, consensus
gathered communicates that the mobile-based digital game
can be influential as an education and communication tool
for reaching college age men.
Based upon the feedback gathered for our study
participants, combined with preliminary data collected in
an experimental study implemented and evaluated on the
feasibility of customization on HPV outcomes (30), next
steps for game development include (I) the creation of game
design including gaming mechanics, narratives and decision
tree; (II) game prototype development; (III) feasibility/beta
testing; (IV) revisions; (V) patent and copyright protections;
and (VI) pilot testing to determine impact among priority
population prior to market release. While game design can
be an iterative and lengthy process, our team is confident
that utilizing a mobile-based approach to game design is
the optimum strategy towards increasing HPV vaccine
initiation and completion rates among young men.
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